Split Na+-Ca2+ exchangers. Implications for function and expression.
The Na(+)-Ca(2+) exchanger has nine transmembrane segments, with a large cytoplasmic loop between the fifth and sixth transmembrane segments. The protein was split within the cytoplasmic loop into two domains consisting of the first five transmembrane segments and the last four transmembrane segments, respectively. The two domains were either expressed individually or coexpressed. Each of the two domains with different lengths of the cytoplasmic loop was fused to green fluorescent protein. We show that coexpression of both domains is required for proper membrane targeting and for expression of functional exchange activity. Fusion to green fluorescent protein does not alter biophysical properties of the exchange process. In addition, truncation of a large portion of the cytoplasmic loop does not alter important properties of the exchanger such as Na(+)-dependent inactivation, activation by chymotrypsin, or exchanger inhibitory peptide (XIP) sensitivity.